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1.0 Introduction
 “Not so many years ago there was no simpler or more intelligible notion 
than that of going on a journey. Travel --movement through space --
provided the universal metaphor for change. One of the subtle confusions --
perhaps one of the secret terrors --of modern life is that we have lost this 
refuge. No longer do we move through space as we once did.” 
D a n i e l  J .  B o o r s t i n
I am traversing a sea of conjecture looking for a town that doesn’t exist, has never existed, 
and by all laws of physical reality, can never exist. It would seem a fool’s journey. 
Certainly at times it feels like one and, lord knows, I am filled with foolish notions. 
However I sense something important to be found there, or perhaps found within the act 
of journeying itself. One way or another I have been looking for this town for a very, very 
long time. These days I give it a name. Livarno.
The search has narrowed. I know now that if Livarno is to be found at all it will be within 
a computer generated virtual space. And in that great ill-defined field of virtual reality, I 
have been currently exploring the 3D real time spaces created by commercial computer 
games such as Quake, Unreal, and Shenmue. It has often been bloody work but I 
persevere, because every space I have hacked my way through has offered a clue - a scrap 
of map, a pottery shard - that hints of the existence of this mythical town.
As I come across more and more of these scraps and shards, there is a growing need, 
perhaps even a responsibility, to collect and record and reflect. To make a document of 
discovery, an explorer’s journal, a ship’s log.
What you will see in the project outcomes is the first part of that journal. Only the first 
part, because this is a continuing journey. Livarno is still quite a distance away, and, by 
definition, we likely to never get there.
As I started this journal I found two issues needed to be resolved.
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Firstly, how do I go about actually documenting my findings? 
There are many standard ways to document something, but none seemed to best suit the 
nature of the experiences I have had. I could write a thesis, do a photo essay, film a 
documentary. But in the end it is like being told about a movie. No matter how many 
reviews you read, stills you see or reports you hear from friends, you still will not have 
truly experienced a film until you have sat down and watched it for two hours or so.
Perhaps I could use the very virtual spaces that I am exploring to act as my record?  This 
struck me as a worthy idea to pursue as it would:
Be able to directly reflect the virtual experiences had in these spaces.
Demonstrate an alternate usage of these spaces.
Offer a different way in for people new to these spaces.
And so this is the first question I will endeavour to answer.
“How can 3D virtual environments be used as a form of documentation?”
Secondly, how do I ensure that the broadest range of people is able to access such a 
document? The expanses of 3D space are seemingly endless, so the more exploration that 
occurs the more discoveries there are to be made. But these spaces would generally appear 
to be the domain a narrow demographic of people. Why is this so? Is it that these spaces 
will always only have limited appeal, or are there other factors involved?
Hence the second question:
“What are the issues that restrict or discourage access to real time 3D 
virtual spaces, and how might these issues be addressed?”
This document is a collection of thoughts and notes - sometimes coherent, occasionally 
scrappy, and at times down-right cryptic - produced during the development of this 
project. With the exception of one image, all pictures are taken directly for the project itself.
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2.0 Beginnings
2.1 Definitions
 “Documentation” refers to a record of knowledge (the facts or hard data about 
something) and experience (the “feeling” of something)
 “Accessibility” refers to conditions that encourage/discourage or restrict the use, 
comprehension and sensory experience of 3D virtual space.
2.2 Startup
The code for the original software application, Quake, was released by id Software a 
couple of years back under a General Public License. This software, which automates the 
complex mathematics of rendering textures and models in perspectival space, is also 
referred to as an “engine”. The documentation of this project is run via a Quake engine 
modification, Nehahra. There is a wide range of Quake engine modifications, like 
Nehahra, and I will later touch on why I chose to use this particular modification or 
“mod”.
2.2.1 General Points about Accessibility
The fact that we are in this space now means we have already bypassed a few accessibility 
issues. Where did the user get the appropriate computer? How did they get the software 
and data? Do they know how to basically operate a computer? These are very large 
questions, perhaps even impossible to answer effectively. Certainly they are more than can 
be handled in the scope of this investigation. For the most part, the issues of accessibility I 
will deal with are those facing the user once they already within the 3D virtual space.
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2.2.2 Opening Interface
The original Quake application would open as though in a state of war: Heavy metallic, 
military text, gunshot interfaces sounds, and a demo of the game running in the 
background complete with zombies, explosions, shotguns and chainsaws.
While this a very effective, high-energy introduction for the intent of the original game, it 
does not suit all comers. It would also be misrepresentative of how I had planned to 
modify the game. 
Hence the initial interface was redesigned to allow a neutral, low-key introduction that 
suited the ‘no guns, no explosions, no competition and minimal monsters’ spaces that 
were to follow.
The graphics, designed by Kat Mew, were based around a mix of medieval illumination 
and international airport signage.
The sounds are basic percussive stuff, more musical than combative.
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2.3 Airport
“For my part, I travel not to go anywhere, but to go. I travel for travel’s 
sake. The great affair is to move” 
R o b e r t  L o u i s  S t e v e n s o n ,  Tr a v e l s  w i t h  a  D o n k e y  ( 1 8 7 9 )
This is the first space encountered. Here the user adjusts and gets familiar with using the 
mouse to look about.
The design of this space was developed from a photo of the Gate 22 at Sydney 
International Airport, taken during the usual boarding time delay. I spent some time 
trying to find some plan or layout of Sydney airport, but in this post S11 world, it would 
seem that such information is no longer available for general consumption. I was almost 
expecting ASIO to come knocking on my door after a day of searching the Internet for 
airport layouts. In the end, I extrapolated from the photo.
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2.3.1 Viewpoint
The screen view within this documentation, often referred to as “first person perspective”, 
is meant to be representative of what a user might see through their eyes were they 
standing in the actual space. (i.e. Linear Perspective aims to reproduce the act of seeing) 
Though shown through a 2D array of coloured pixels, it uses rules of perspective to create 
an illusion of ‘reality’. The view does not, however, have to be this way (See NPR Quake, 
Fisheye Quake). In fact this computer-generated perspective often has a much wider field 
of view than is naturally obtained by the human eye. After returning from an extend stay 
in these 3D spaces, people have reported some visual disorientation as their brain adjusts 
back to a normal range of vision
This brain adjustment is also contingent upon cultural methods for reading pictorial space. 
It is safe to say that this Real Time 3D representation of ‘reality’ originates in Western 
cultural convention.  
“Alberti’s Della Pittura, published in Italy in 1435, and the further developments 
to “synthetic perspective” laid out by Viator in De Artificiali Perspectiva, 
published in 1505, establish (for the first time anywhere) ALL the mathematical 
theory required to generate linear perspective on a computer or otherwise. 
Chinese, and subsequently Japanese pictorial traditions also developed a unified 
system for organised pictorial space or “realistic perspective” that incorporates 
representational codes that are strikingly different to the western system. This 
system, dengjiai toushi (equal angle see through), or axonometry as it known by 
westerners, reproduces the unfolding, scrolling experience of space, while western 
traditions reproduce the optical experience of space.”
J e r e m y  P a r k e r! S a i l i n g  t o  L i v a r n o  -  A c c e s s i b i l i t y  a n d  D o c u m e n t a t i o n Wi t h i n  R e a l  Ti m e  3 D  G a m e  S p a c e s
6
J o h n  P o w e r,  Ti m e - B a s e d  C o l l a g e .  T h e  E m e r g e n c e  o f  t h e  M u l t i - e l e m e n t 
m o v i n g  i m a g e  t h r o u g h  d e s k t o p  c o m p u t i n g .  ( 2 0 0 2 )
In terms of real time game play, for instance, there have been reports that Japanese game 
players prefer 3rd person perspective over 1st person perspective. This would be 
supported by how many of either type of game exist in the market there. Some claim this 
is because they are more prone to motion sickness and therefore are uncomfortable with 
the 1st person view. Others suggest that Asian art culture is not predominantly based on 
the 1st person gaze like the West, and so are more capable of accepting alternate 
perspectives (isonometric, flat) as ‘real’.
I choose to work primarily with this first person perspective because the apparent 
familiarity of this gaze encourages the user to believe they are in the space itself, rather 
than looking at it from outside. 
There are similarities here with the Point Of View shot used in cinema. The POV is used to 
put the audience into the action (you are in the car being chased, you are the victim 
looking at the falling axe) and so hopefully increase they engagement. It is by no means 
the only way to do that, nor is it always the best, but it is one of the simplest and most 
familiar. The POV was a cinematic innovation (not possible in theatre) that can be traced in 
the development of ‘realism’ in cinematic style from earlier ‘staged’ perspectives in Melies, 
for example.
If possible, I will keep the gaze locked into this first person viewpoint. The longer they 
stay with this view, without interruption from alternate perspectives, the more they are 
likely to accept this gaze as their own.
2.3.2 Realism
While what you see and hear now is a totally artificial construct, these spaces will 
endeavour to mimic real world conventions. You appear to be ‘standing’ on the ‘ground’. 
The walls are seemingly ‘solid’. ‘Gravity’ appears to pull things down. Form, scale, 
lighting and sound seem to match normal human experience. 
None of these conventions have to be adhered to. This space and your interaction with it 
could be totally abstract, and yet still engage you in exciting and different ways.
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However here I choose to present the user with spaces that appear familiar to them. I do 
this because;
When placed within a familiar space, the user may then attempt to operate with familiar 
patterns, as well as assign familiar memories and associations. Work with what they 
already know, rather than attempt to remap their brain.
By starting with what is familiar, it will give the user a greater contrast when the 
unfamiliar is introduced.
Give new users a familiar starting point from which then to introducing new experiences. 
Not to swamp them with the new and alien, but to build it up, one idea at a time.
In this case an airport was chosen because it represented a point of departure. Through 
this metaphor, I wanted to invoke those feelings that go with standing at a boarding gate 
and that anticipation of travel. The airport is also a public, international, neutral space, 
designed to facilitate the delivery and movement of people of every race, age, gender.
2.3.3 Mouselook
The first issue that confronts the new user is how do they interact with this space?
To aid the learning of this interaction, the elements of interaction will be introduced one at 
a time.
The first element of interaction we will introduce here is the ability to look.
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While there are numerous possibilities, we will concentrate on just the keyboard and 
mouse as our input devices. It would be fair to say every computer today will come with 
that setup by default.
The most common default on computer-based 3D games is to use the mouse as the means 
of shifting gaze.
Move the mouse and develop a feel for ‘looking about’. This is a primary tool for engaging 
with this space, and so it is important that it ‘feels’ right. That is, you can shift your gaze as 
quickly as you can think of where you want to look. To help get this ‘feel’ right there is, in 
all these 3D spaces, the ability to adjust the sensitivity of the mouse movement. The rule of 
thumb is to set it to the point where you can make a 180 degree change in your view with 
just a single movement of the mouse. This, more or less, matches what you can do 
naturally with your own head. More than 180 degrees and you have to make extra 
movements with your body. Here is an example of adjusting the interface to match 
expectations your body is familiar with.
This sensitivity setting is a first step for both novice and expert user alike, when entering 
these spaces.
Aside from mouse movement, the only other interface elements available to the user are 
two keys to adjust sensitivity, and two keys to choose which exit to leave from.
2.3.4 Training
Once the user is comfortable with their ability to view things, we can move on.
Two openings stand in front of the user, and they can choose to go onto some extra 
training about the conventions of interacting with this space, or move onto the official 
start.
The ability to choose a special ‘training’ level before you start the game proper is a 
common convention nowadays, especially if the game offers new and complex 
interactions.
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2.3.5 Signage and Announcements
A general rule that I will follow for all documentation elements used in these spaces will 
be not to use things that look “artificial”. By that I mean is, where possible, interface 
elements are to be contained inside the perceived virtual space – not as an overlay of 
buttons and menus and text – and appear to match the context of that space. This is to 
promote familiarity, and to minimise disruptions to the users experience of being ‘in’ the 
space.
This space is primarily for setting one preference, and is not designed for spending much 
time there. Hence there is little documentation in here.
There is signage that explains what keys to use to adjust mouse sensitivity, and what the 
optimal setting might be. The signs will be placed in such a way as to be easily read, and 
encouraged the user to look about. And then there are signs that explain how to choose 
where the user can go next.
It is also possible to have announcements over the PA that also instructs the user in what 
they may do.
The space itself is drawn from my own experience of airports, primarily Australian ones. It 
is hoped the sounds and forms used will also remind the user of airport spaces.
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3.0 Training
3.1 Driving School
This is the first of the training spaces, where the basics of movement are introduced.
The space represented is a crude reconstruction of the children’s road school in the Carton 
Exhibition Gardens. The school was replaced some two years ago with a modern, (Denton 
Corker Marshall’s) rather brutal looking playground.  Fortunately I started documenting 
this space a couple of months before that happened. These miniature road schools used to 
be scattered throughout the parks of Melbourne and Geelong. I remember the one in 
Kardinia Park with its working traffic lights, railways crossings, and petrol station scaled 
perfectly for the local possums. The play of scale within these spaces always appealed to 
me, and I find it sad that they are slowly all being taken away. Are the children of today 
expected to learn road safety on real roads? The pictures I have, and this crude virtual 
recreation, somehow make me feel the last keeper of these vanishing mini-worlds.
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3.1.1 Basic Movements
Navigating through 3D space is an important basic skill to master in order to better 
experience the virtual environment.
In order to concentrate the user on controlling their avatar, we will step through training, 
one function at a time. So on top of having learnt to use the mouse to look, the user will 
now be shown key presses that will move their avatar forward or backwards along the 
direction that they are facing. 
The keys assigned to this are the one most often assigned by default in PC computer based 
3D game worlds - “W” for forward, “S” for backwards.
Then we introduce a modifier to the speed they travel at. Holding the shift key down will 
speed them up to approximate running. Letting the shift key up will return them to a 
walking pace. Walking speed should be slow enough to allow the user to take in the 
sights, but not too slow as to make the getting from A to B an overlong process. Running 
speed should allow faster coverage of virtual ground, but not be too disorienting for the 
user.
As the user becomes more experienced with “driving” through these spaces, so will they 
hopefully develop an extension of their sense of body – i.e. automatically judge how far 
they have before their avatar will “collide” with an object or wall. This sensation can be 
compared to when, after driving a real car for a while, the extents of the car itself become 
part of the driver’s conscious sense of body. It is often noted that novice users within these 
virtual spaces will stumble about as though they were driving dodgem cars, slamming 
into walls, and barrelling over the edges of cliffs. The only real aid to developing a better 
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sense of the space they occupy in a virtual world, is to spend more time moving within 
that world.
Note how small changes in ground height do not interrupt the flow of the user’s 
movement. Any slight step up or down required is automatically made, while only clearly 
high elements will block their progress. In virtual space, there is no tripping. There’s no 
getting tired here either.
The space here is designed to offer minimal blocking of the user’s movement. This should 
lead to less time spent running into things, and more time getting used to the sensation of 
moving. Users should not be made to feel like they are doing lots of “wrong” things, like 
crashing into objects.
This space also contains a ring of banner/counters. As one of these banners is passed 
through, another will appear nearby, thus leading those who would choose to chase these 
moving elements around in a circle. A counter set inside the banner displays the time 
taken to complete one circuit. It is hoped that this counter/banner set-up might encourage 
users to test and improve their new ability to move.
Using the representation of a park and the child-like scale of roads should suggest playful 
investigation, with less concern about the strictly following of formal behaviour patterns. 
Parks are also relaxing, neutral, public spaces.
3.1.2 Signage
Billboards and signs are used to display new information. With one idea introduced per 
sign, knowledge is built up as the user travels towards the centre of the space.
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The scaled down petrol station in the centre of the road school, is the largest structure in 
view, and should attract the users towards it. It is here they will find the various exits to 
other spaces.
This is the user’s first use of the hyperlink doorways. These doorways consist of a strange 
water-like surface in front of an image of the space to be travelled to. Secondary doorways 
may have an extra door covering the watery surface, which may encourage an order to the 
user’s choice of exit.
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3.2 Hotel Room
This is the second of the training spaces where the user learns basic manipulation of 
objects.
This is some strange yet familiar hotel room, dredged up from my memories of real 
(Japanese Business Hotel, cinematic (Barton Fink, The Shining) and virtual (Gadget, Max 
Payne) hotel rooms. The intended effect is of a dull, claustrophobic space, slightly noir, on 
a rainy day. That sense of being bored and confined in an unfamiliar space, which then 
leads to an investigation of every cupboard, drawer and the reading of every leaflet, 
manual and bible.
3.2.1 Interface
Here is a set of general guidelines I set myself for developing the interface for the 3D 
spaces I am creating.
Interaction with 3D virtual space will always be mediated by the computer via some form 
of interface matched to an input device(s).  The user will always be one degree removed 
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from the action. However it is possible to develop a familiarity with the interface to the 
point where it becomes automatic and the user feels that they are engaging directly with 
the 3D space.
Hence the user’s ability to properly access a 3D space is dependant on how well they can 
‘learn’ the interface. There a number of ways this ‘learning’ can be assisted.
Do not allow the interface to obscure what is happening in the 3D space. Make it easy to 
forget the interface is there. Invisible is best.
Keep the interface simple, but expressive. Expressive as in, allow human gesture to show 
through. Not only can the user choose to press a button, but also choose how they press 
the button.
Where possible, hook into conventions that the user is already familiar with. Either 
conventions used in other 3D spaces, or real world conventions.
Whenever the user makes some form of input, there should be immediate visual and/or 
audio feedback. This feedback should be constant and instantaneous, to maintain the users 
sense on control and connection to the experience.
3.2.2 Using and Manipulating Objects
This is an example of my interface guidelines in action.
The user is introduced to a single new interface option. Clicking the mouse will allow the 
manipulation and activation of objects within the space.
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When the user clicks the mouse, a hand and arm, made to appear as though it is attached 
to your virtual body, will extend out from the bottom of the screen and reach out in the 
direction the user is facing. Should the hand strike an object as it extends, it will stop and 
begin to manipulate it. The form of this manipulation will depend on what the object is; a 
light switch will be switched on or off; a drawer will be opened or closed; a tap will be 
turned on or off.
Interaction is simplified to a single choice (with maybe a secondary option), one click of 
the mouse button. This single action is best matched to the most common action you 
would perform on any given object. I see a tap, I click the mouse button to perform an 
action, and an arm reaches out and turns on the tap. If the taps is already on then the hand 
turns it off. There is no option to polish the tap, break the tap off, or bite the tap. While this 
limits experimentation, it does make learning the interface easier, with fewer artificial/
new actions to learn. All actions performed with a single click.
Though the choice of manipulation is much simplified, there are other elements added. In 
the reaching out process the user can abort before touching the object, hence introducing 
the appearance of hesitation. Once the object is manipulated, if the mouse button is held 
down, the object continues to activate and deactivate. Also, with the mouse still held 
down, the user can slide their extended hand across surfaces until an object is found to 
manipulate. Thus feel for a switch, grope for the door handle.
It is important to keep a consistent feedback loop between the user instigating an action, 
and the computer representing the results of that action. The arm is an attempt to match 
the perception of what you would expect to see were you to open a door/drawer, pickup a 
book, flick a switch.
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3.2.3 Documentation
The Note
Static single page object. Can be read from where it sits on a surface, or picked up and 
turned over
Can have more detail on page, than normal wall textures.
The size can vary from something approximating an A4 sheet, to a Postit note. Much 
larger than A4 and it becomes of less value to pick it up, and should be treated more like a 
mounted element, such as a poster.
Subject to environmental light.
When ‘dropped’ it returns to it’s original position. It could be possible to have it fall 
wherever you dropped it. But then that introduces the idea of how you drop it. Requires a 
little more thinking.
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TV Screen
Tricky. TV is a moving, and time based with audio media. It rarely looks static. Is a 
dynamic light source of its own. Also usually offer multiple channels.
Current coding mean the TV screen has to be built up from a simple page flipping system, 
which limits the amount of frames.
Radio
Time-based Audio
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3.3 The Dojo
Learn more advance movement within virtual space.
Sidestepping – manoeuvring in a direction you are not looking at.
Jumping – gaining vertical access to places.
Swimming – movement in water, entry and exit of water spaces.
Crouching – access to tighter spaces. Not working
Again, match to common settings of current games.
Again, experience is the best way to get used to these action.
J e r e m y  P a r k e r! S a i l i n g  t o  L i v a r n o  -  A c c e s s i b i l i t y  a n d  D o c u m e n t a t i o n Wi t h i n  R e a l  Ti m e  3 D  G a m e  S p a c e s
20
4.0 Proposal
“These fragments I have shored against my ruins” 
T. S .  E l i o t ,  T h e  Wa s t e  L a n d  ( 1 9 2 2 )  p t . 5
This area, which I think of as Chapter 1, is an introduction and review of the original 
research proposal.
Its design grew out of the evolution of two buildings – a gatehouse/gardener’s cottage 
and then a more formal manor structure. The main building feels more French to me. And 
not as grand as I first hoped, which may be an issue of detailing.
I thought at one point that elements from the original project outline that remain 
unfinished might be hinted at in the interface by having ‘unfinished’ parts appear in the 
Chapter 1 built space. I might still go with this idea, but, oddly enough, a building that 
looks half finished would take much more time modelling than a finished looking 
structure.
4.1 Title
This is a space where the user is presented with a series of text elements, to which they are 
drawn towards and through, in a mimicry of cinematic title sequences.
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While the plan is quite whimsical, it does stick to a basic rule of not interrupting the 
amount of control the user has, while still manipulating them into places you want them 
to go. It also keeps the title elements, which usually overlay all, within the 3D space.
Why have a title sequence for an interactive 3D space? Perhaps it is to draw upon standard 
conventions to help focus/prepare the user? - Shh, sit down, pay attention the movie/play 
is starting.
4.2 Gatehouse
A house on the threshold, crossing over, checkpoint. The first official entry point to the 
main body of work.
4.2.1 The Study
A place of introductions, of welcomings, of reflection, of internal contemplation. The 
fireplace, a social focal point, the fire a meditative aid. The chairs, an invitation to stop and 
think. The bookshelves, an array of internal worlds to explore. While this would appear to 
be my study, built for my comfort and contemplation, the just arrived user is a most 
welcomed guest. Permission is given by the lord of the manor/ groundskeeper to explore 
where they will. My world is their world.
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Documentation – The book.
4.2.2 Avatar Room
Increase user’s engagement with this 3D space is by giving them the ability to customise 
their own virtual presence. At the same time make them more aware that they have a 
virtual body, voice, physics.
Customisation of the avatar.
Here the user is able to change the following elements of their avatar:
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The text name
The base 3D model – either male or female. 
Associated audio vocalisations – Noises such as grunts, sighs, coughs. Not so much 
language. Basic gender options. Perhaps some range in age with the voices.
Basic clothing options. A range of skins with drawn on clothing.
Shirt and pants colour which are remapped to represent hair and skin colour.
Model and skins limited in range because of specialise skill and time required to 
create them (more so with modelling). The text name and hair/skin colours allow 
for a wider range of possibilities, though colours are still limited by the extent of the 
palette.
Accessorising – adding layers of clothing or items to avatars. Not set up in Quake, 
though could be coded to a limited extent. Best example of full on accessories in 3D 
is in Summoner – has good continuity. Good visual feedback on what your avatar is 
wearing and carrying.
Examples of Avatar Set-up
Quake I skins
Unreal Setup
Quake III Setup
Deus Ex Setup
Summoner Setup
Sense of self – Being aware of your avatar.
Through external objects
Mirrors, reflective surfaces 
Not working in Quake, or Nehahra. Other wise I would of filled this room with mirrors, to 
leave an impression of the avatar’s appearance. In the real world, we can not see our own 
face without the aid of some technology. We work with a memory of when we last saw our 
face. Checking yourself in the mirror before you go out, basic Western defence practice. 
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Hence this room hopes to give the user a memory of their external appearance to carry 
through the rest of the levels.
Examples of Mirrors
Mirror in Alien vs Predator
Reflective floor in Unreal
Mirrors in Undying
Cameras
Locked off, tracking (3rd person perspective) Out of body experience.
Do not prefer myself. Leads to a schizophrenic experience, when driving dominant avatar 
characters – like Lara Croft. Experiences are another level of abstraction removed from the 
user.
Good for seeing the avatar perform full body actions.
Through 1st person view
Seeing arms perform actions – reaching, touching, picking up, inspecting item.
Seeing body when looking down, legs moving if walking, sitting, lying down.
Examples Extended body in view
Trespasser – Bad, Sad and Funny
Shenmue – opening drawers
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4.2.3 Personal Physics Room
These rooms are upstairs, and not necessary to be explored. Side diversions.
Adjust the various speeds at which the user moves through this virtual space. Forwards, 
Backwards and sideways.
When the user leaves the space, the speed settings are set back to default.
4.2.4 World Physics Room
Adjust two aspects of the world’s physics – gravity, and friction.
A bigger space to allow for a little floating around.
Again settings are reset to default when they leave.
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4.3 Garden
The grand palace of the original idea. Actually not that grand.
Accessibility – Appearance of being allowed to travel where they want, Do not make use 
feel like hoops have to jumped through in order to proceed. However reward exploration 
so they are encourage to stay and look around. Clear indicators that links are magical, and 
lead to identified different space. Allow to easily return from a mistaken jump.
Documentation - Three/ maybe four methods used for letting the user reading this 
documents ( ie move through these spaces )
4.3.1 Hyper linking Doors
Teleportation that allows the user to move from one location to another instantaneously 
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without regard to virtual distance or whether the location is in the same level or another 
level.
There are 13 links in this one level.
These are the rules I set for my form of linking, though many other possibilities are 
available, most would be confusing. Also too many variations in the style of linking would 
create inconsistencies for the user.
Links will usually have an image of the final destination point, to indicate where you will 
travel.
Links are also usually two-way, so that you can turn around immediately and return the 
way you came.
Some links are placed in a manner to give the illusion of travelling in a single connected 
space, whereas you are actually swapping whole levels of data
4.3.2 Navigation through Architecture.
Spaces designed to direct flow of user.
Directions can be demanded, suggested, diverse, or hidden.
To travel from the first entry point to this garden, to the desired lake behind the main 
building, there are hundreds of possibilities. These can be reduce to four main ways.
Go around the building entirely.
Go through just the change room
Go though Intro then corridor then change rooms
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Go through Intro, all 5 prototype room, and then the change room.
Each room has three or more entry points so there are hundreds of possible ways of 
travelling through this information.
4.3.3 Service Tunnel
Hidden or not easily seen – Not for General public, though can be used by anyone if found
Offer seemingly physical short cut to the start of far off chapters.
Evokes the idea that these spaces somehow need maintenance. A nod to Disneyland’s 
subterranean infrastructure, which hides the flow of employees and rubbish from the 
public gaze. Hints that maybe this whole space in theme park-like.
4.3.4 Reference Library Link
Not set up, but planned for.
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Special book, obviously different from other books, when activated will take the user to a 
library, where all books used throughout all the spaces in this documentation are stored in 
one space. This library space will also allow user return to last position.
4.4 Proposal Building
Documentation – montage of images and text to suggest things rather than large amounts 
of facts.
Mostly about rational
The Original Proposal
Why I start this Masters.
The Multimedia Hype
1995 was the peak year for the multimedia hype.
Major policies – Creative Nation, Multimedia Victoria – even a State minister of 
Multimedia. Both a Premier and a Prime Minister tour the studio.
Architecture Background
Completed degree in Architecture in 1986. One of the first is our school to make major use 
of the software CAD systems and some crude 3D visualisation. Have kept dabbling in 
virtual architectural representation, most recently in projects set for students.
Skilled up in Director
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Three years of teaching director and assisting students in major production work. 
The available computer lab
Create immersive virtual environments
Tennis – Prototype
Test of concept through a simple 
performance piece using minimal image 
and sound. A tennis match played out 
through set of eyes and sound effects.
Music – Cooperation
Developing co-operation between 
computers. Teaching them to sing simple 
tunes or chant.
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Poker – Competition
Developing competition between 
computers and the user. A friendly game of 
poker. First test of user interaction.
Story – Oral Storytelling
Beach – Environment
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Town – Combination
The Change
By 1997  I was having some very core issues with my masters as it existed.
Everything would need to be coded from scratch. Visualization, interaction, audio, 
networking.
Majority of time would be spent on how to technically construct a virtual space.
Real interest was in the way you could use a virtual space.
That is, I wanted to write a story, not invent a whole new language.
3D game engines offered a base level of visualization code to build on. They were also 
developing a rich language of realtime interaction.
Interacting with the multiple computers was problematic.
Needed to interact with one computer yet engage with multiple computers at the same 
time. The experience was in danger of being very disjointed.
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Was this a space for one or multiple users?
Ideally other modes of interaction needed. Motion sensors, pressure pads, sound 
recognition.
This requires specialised resources, which limits access for construction and presentation.
Relationship between computer screen size and distance to user was tricky.
Multiple screens and sound scapes required greater physical spacing. Yet increased 
distance reduced impact of visuals on computer screen.
Modes of presenting larger computer imagery, such as data projection on walls, could be a 
solution.
Who would be able to experience this space?
Who would want to?
Was the knowledge I was developing, something that others would build upon?
It was important that those who wanted to would be able to view, understand and 
potentially be creators of these virtual spaces.
By the start of 1997, I had been playing with various 3D games. Wolfenstein 3D. Doom. 
Marathon. Dark Forces.
Around then I came across my first 3D game engine that came with its own editing tools. 
Marathon Infinity.
At one point I started using these editing tools to do some pre-visualization for the multi 
screen spaces. 
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An independent group released on the web, for free, a large detailed modification of the 
Marathon engine, called Tempus Irae. While still primarily a shooting game, it drew 
heavily on cultural references to Leonardo da Vinci and Renaissance Italy. 
The tools for modifying 3D games engines were becoming more available and easier to 
use. Via the web there existed a generous community of creators, a body of knowledge, 
and a means of distribution.
3D games spaces seemed to offer an immersive and highly interactive space, through a 
much more accessible desktop solution.
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5.0 3D Spaces
“Castles in the air – they are so easy to take refuge in. And easy to build 
too.”
H e n r i k  I b s e n ,  T h e  M a s t e r  B u i l d e r  ( 1 8 9 2 )  a c t  3
This building is where we explore the history, make up and some issues of the virtual 
spaces created by real time 3D game engines. I think of it as Chapter 2.
The design of the castle, which was to house all this knowledge and experience, has had 
many false starts. I began by designing just individual rooms and then tried to grow an 
encompassing structure from that. But the image of the external castle would not gel.
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Finally I found an illustration of a castle courtyard by Alan Lee, which inspired me 
towards a basic look. The rest grew from how the knowledge space was to be navigated. 
The final castle turned out to be a fairly complex structure, which is currently embedded 
with some 28 hyperlinks to other spaces.
Originally I started designing this final space with a standard architectural method – 
concept sketches of views, bubble diagrams of connected spaces and the flow of traffic, 
and then standard plans and elevations. By the end I had abandoned any paper 
visualisation at all and was modelling entirely in the level-editing tool. The process slowly 
became more intuitive, much more sculptural – change something, enter the space and 
look at it, return and adjust. At one point I found I had designed the whole castle too small 
and confining. The spaces, the scale needed to be grander. So I grabbed the whole castle as 
one single object and stretched it taller and wider, and there you go - a bigger, grander 
castle.
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5.1 History
This is nothing like a comprehensive history of computer games.  It is just a record of my 
personal experience of computer game development.
Predominantly mac based games which meant many games not played because they were 
never ported to the Mac. So missed Halflife, Thief etc.
Delay to Mac release, so came to them a year or two after the hyped PC release. So 
culturally out of context.
These level attempt to recreate the look, sound and movement through these games. They 
have been stripped of gameplay, creatures and most items. Partially due to coding 
overheads. Mainly, though, to concentrate on the evolution of the look and movement of 
these games.
Documentation – Be able to “quote” from similar media, place several together in order to 
investigate context, remove element in order to concentrate on specific details. Add 
layered extra information.
Accessibility – Give users a taste of computer history. An accelerated experience of a 
decade or more computer game playing.
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5.1.1 Ultima II
Released late 1982 by Sierraventure, design by Lord British.
Played in 1983 on an Apple IIe
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I was a second year Architecture student, but had also been a University staff member for 
the same time, an RA in the Psychology department.
I had read about the game and hunted it down and purchased it.
It promised complete worlds and adventures unimaginable. It had riding, sailing, flying, 
space travel and time travel. Had many elements of classic role playing dungeon games.
The packaging of the game included a foldout cloth map.
It ate my life, and the life of my young brother. We would play it in shifts on a computer at 
home; a day shift and a late night shift. When we changed shifts we tell each of the 
exciting new worlds just discovered.
For the most part it was an overhead view of a tiled world, with beeps, blurts and whistles 
for sound effects.
The view changed, when inside dungeons and towers, into a first person perspective – my 
first experience of this type of space.
It was not really a 3D space, just a very few 2D lines drawn to suggest perspective.
It offered very crude simulated movement in 3D space.
There were levels where you moved about in complete “darkness” and you had to “feel” 
and map your way around. “Feel” meant moving until heard a beep which indicated you 
had run into a wall.
Mid eighties when I had my first computer, I started to design my own game, reflecting 
heavily on my Ultima experience.
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5.1.2 Wolfenstein 3D
Released on the Mac in 1992 by, created by id software.
Played in 1993 on a Macintosh IIfx
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Was in my first full year as a lecturer at AIM.
This appeared on one the machines in the computer lab, a demo version downloaded from 
the internet.
My first experience of free flowing motion inside a virtual space. Animating doors, 
animated character sprites, and digitised sound add much sensory texture to the 
experience.
Level spaces created through cube block arrangement. No sense of vertical space, no 
change of elevation, movement was only in a flat x-y plane.
Gameplay was compelling, and eventually I procured a full version and completed the 
game in a handful of extended playing sessions.
Colours – the standard 16 colour DOS palette - and almost comical appearance of 
monsters caused only amusement, and seems to make a mockery of the Nazi theme.
One student decides the gameplay consists of just running away from the dogs until they 
catch you.
Apparently the ability to edit the levels slowly becomes available around then, but I never 
discover this until I try to convert a Wolfenstein level to a Quake engine a couple of years 
ago.
I am not that aware of hype or gaming community.
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5.1.3 Doom II
Released on the Mac in 1992 by , created by id software.
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Played in 1994 on a Macintosh IIsi
Brother had bought it and I played it after him.
Again was not aware of any hype or gaming community, though brother seems aware of 
them.
The theme is military/tech/supernatural, and the palette much more subdued and 
moody. 
Lighting is added, creating eerie dark places. The sound effects are also quite creepy, and 
you start to listen for monsters as well as looking. There were moments when I became 
genuinely frightened when exploring levels.
The architecture is no longer cubed based, and includes vertical spaces. Changes of 
elevation becomes part of moving, as does running across gaps from ledge to ledge – not 
quite jumping. Also introduces side to side motion.
Looking is still only confined to horizontal motion.
Play the whole game through.
First experience of multiplayer, but it is such an elaborate set-up we only do it once. It is a 
strange awkward experience.
Again there is a doom editing community that I am unaware of.
I am much more aware of Myst and creating Myst worlds.
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5.1.4 Marathon Infinity
Released on the Mac in 1995 by , created by Bungie software. It was initially only released 
for the Mac platform. This is the third of the
Played in 1995 on a Macintosh IIsi
A Christmas present
Mac release first
5.1.5 Dark Forces
1996
Most narrative compelling game
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5.1.6 Quake
Released on the Mac in 1996 by , created by id software. 1997
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5.2 Elements
Documentation – Triggered animated sequences that demonstrated how things fit 
together. “Magic” tricks triggered by the narrator/user. Automatic stage set changing.
Accessibility – Give user some background into how these spaces come together.
5.2.2 Void
Let's take a look behind the scenes and see what makes Quake tick. 
In the beginning there was the Nothing. or as the Quake creators call it, the Void. So here it 
is, the absence of all things, No light no sound no heat no up or down no sense of time 
passing Just a door or two me and you and a single colour 
This colour you see is arbitrary. by default it is a neutral grey but It could just as well be 
white, or blue or a lovely lavender. Lets' try black the absence of all light.
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And the creators of Quake looked upon the Void and saw that it was good. 
You'll have to excuse all the religious references, but there is something about staring into 
an infinite overwhelming expanse of nothing that makes me go all metaphysical. I'll be 
quoting Nietzsche any moment now. Besides in every writer and artist there is a little god 
that desires to create new worlds.
And if you are going to create whole new worlds this is the place to start.
The good thing about nothing is that there is so much of it. In all directions, it goes on and 
on for... well that's our first problem right there. How do we measure anything here? 
Pinheads? No, computers do not deal in metaphysics, they think in numbers. 
So let there be numbers.
5.2.3 Grid
The only real difference between the Nothing and Virtual Space are numbers, Simple units 
of measurement
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5.2.4 Brush
5.2.5 Room
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5.2.6 Colour
5.2.7 Texture
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5.2.8 Lighting
5.2.9 Model
5.2.10 Sound
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5.3 Issues
5.3.1 Accessibility Issues
Technology
As I said very early on, there are many issues of accessibility that face the potential user 
before they even get into the actual virtual space.
Do they have the right computer?
Do they have the right 3D engine software?
Alternatively can they get access to the right Hardware and Software?
Do they know how to use a computer?
Do they have tools that can create or edit data for  3D engines?
Do they have they skills to create or edit data for 3D engines?
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Literacy
One of the beliefs is that we are at the birth of new era, the start of great inventions. We are 
the Lumiere brothers creating the language of film.
But no one person invents a language.
That's one problem with the whole multimedia implosion of the Nineties. Most time 
someone creates an interactive work, they feel compelled to create a language from scratch 
to go with it. This all good and important exploratory stuff. But how can you talk about 
more complex idea when you get caught up in the semantics of speaking. Is there a 
common language that most people speak.
Languages are huge, intricate, complex and, most importantly, living things.
Take English with its French, Latin, Gaelic, Norse, Germanic influences, along with dashes 
of Dutch swear words and Arabic numeracy. It is an evolving language, developed over a 
thousand years or more.
This is English a thousand years ago. Chaucer.
One interesting period in the English language was the Elizabethan play period.
Shakespeare and great Elizabethan word fight
Trial by Free Market. Throw it out there and see what survives.
So where is the language of interactivity being fought? 
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Ask the games companies. They've been at the at the front of this battle for well over two 
decades.
An Example.
In the adventure game genre, it often the case where the player is given a number of items 
to carry about to help solve puzzle found later in the game.
So one thing they need to do is to be able to take an inventory of what they have. In the 
original text adventure game you'd type "i" and get a list.
Here's how that interaction has been handle by the Lucas Arts Company over a decade.
Day of the Tentical
Sam and Max
Full Throttle
Grim Fandango
Note the reduction and simplification of the interface. And also slide into 3D. During the 
implosion of Myst like clones in the mid nineties, Lucas Arts never did do a pseudo 3D 
space adventure game. Why? Because pseudo 3D space was an old idea, and they were 
busy exploring real 3D space with Dark Force, Outlands, Jedi Knight, etc. It is one of the 
few remaining creators of successful Adventure games. (Though this I suspect is more due 
to being part of the massive Star Wars and Indiana Jones empire)
All this is being absorbed by the coming generation of adults. They are consuming and 
comprehending this new language faster than we can come up with words for it.
So let's not hear about the Lumiere brother again, okay? The Lumiere brothers in an 
interactive sense were twenty or so years ago. In terms of sophistication of language and 
technology we are now past the silent movies era and moving quickly into talkies and 
colour.
Problem is we've somehow missed Eisenstein, Griffith and Lang along the way.
Which brings us to our next issue.
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Genre
Expanding the Genre Range
It would appear that computer games have a social use by date.
It is not alone in this. There are other media form that also have use by dates.
Comics and animation. If you found a forty year old man who mostly read comics, 
watched animation and played computer games, you'd think here's somebody with a 
problem. Arrested social development perhaps? A big kid?
Why do you think that?
I'm a forty year old man who mostly read comics, watched animation and played 
computer games, and I wonder if I have problems.
Why do I think that?
Sure enough, there is a high portion of works in comic, animation and games designed to 
speak to a juvenile or adolescent audience.
But does that mean the media itself is only suitable for teens and younger?
If 80% of all books published were by Enid Blyton, would that mean all people over ten 
should stop reading books? Certainly they would not feel encouraged to keep reading as 
they seek stories that match their growing sophistication of ideas. And the general public 
would perceive book as "for kids". But that would not be the fault of books themselves, but 
rather the predominance of what was being published in them.
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I teach in an animation school, and am enamoured with it's rich hundred year history - 
older than live action cinema - and it's incredible sophistication of language, and the range 
of where it can go. To me it is the truest form of film making. Yet should I walk into a 
video store seeking an animation video, invariably I find myself standing in front of the 
children's section, or perhaps these days, the "Cult" section. It would seems someone is 
trying to tell me something.
Let's look at some genres...
Here's how Infograms, one of the major worldwide creator of games, categorises the range 
of games they offer on their web site
Action
Arcade
Children
Family
Racing
Simulation
Sports
Strategy
Gee. Children AND Family. Lot's of choice there. Note how the categories appear 
preoccupied with what you do, not so much what the titles is about.
Now is a list from a quick search on the web. Here's one. The Librarymedia website has a 
page organising their list of DVD titles into genre categories.
Action
Adventure
Animation
Comedy
Crime
Documentary
Drama
Fantasy
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Fairytale
Film Noir
Horror
Musical
Mystery
Romance
Sci Fi
Silent
Thriller
War
Western
And that is by no means a complete list of film genres.
While we're on the web, let's go see what books are on offer over at Amazon.
Action & Adventure 
Anthologies 
Erotica 
Fairy Tales 
Family Saga 
Gay & Lesbian 
Historical 
Men's Adventure  
Movie Tie-Ins 
Political 
Romance Books  
Religious & Inspirational 
Sea Adventures 
Sports 
War 
Westerns  
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Men's Adventure? Anyway, that seems a smallish list...
Actually, that was actually just one subset from this other list;
Audiobooks 
Authors, A-Z 
Books & Reading 
British 
Classics 
Drama 
Essays 
Genre Fiction  
History & Criticism 
Large Print 
Letters & Correspondence 
Poetry 
Short Stories 
United States 
Women's Fiction 
World Literature  
And that too was another subset of a much larger list;
Art Books
Audiocassettes 
Audio CDs 
Audio Downloads 
Bargain Books Outlet 
Biographies & Memoirs 
Business & Investing 
Children's Books 
Christian Books 
Computers & Internet 
Cooking, Food & Wine 
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e-Books 
Entertainment 
Español 
Gay & Lesbian 
Health, Mind & Body 
History 
Home & Garden 
Horror 
Literature & Fiction 
Mystery & Thrillers 
Nonfiction 
Outdoors & Nature 
Parenting & Families 
Professional & Technical 
Reference 
Religion & Spirituality 
Romance 
Science 
Science Fiction & Fantasy 
Sports 
Teens 
Travel 
Women's Fiction 
Now if you can't find a single book in there that would appeal to you, you're not trying, I'd 
say.
So what was that computer genre list again?
Well, there are more complex lists than that such as
Action Games 
Adventure & Role-Playing Games 
Cards & Casino Games 
Classic Games & Arcade 
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Simulation Games 
Sports Games  
Strategy Games 
Other Games 
Collections 
Online Games 
well, not that much more complicated. Max Wolf did actually offer a list of 42 different 
computer game genres, but the basic issues remains. The range of genres within games in 
much less developed than cinema or literature.
This is mostly an issue of time. Cinema is over a hundred years old, and literature can be 
found written on the inside of the pyramids. Games are barely out of the egg by 
comparison, so it has some evolving to do.
But it also need to be kicked started. Where is, I wonder, the industry exploration into 
different genres?
Not really there. Why? 
One is because the best games developers are in a financial bind. The biggest games have a 
long production cycle and cost major dollars, and you don't risk all that on something that 
only just might appeal to a new audience.
Two they are not convinced new genres need to be explored.
Some game theory people question whether games can actually deal with "serious" topics. 
Ludologists ask whether you could make a game about the holocaust, and suggests that it 
is not possible.
This to me seems an issue of gameplay rather than of recreation of the event.
Also...
In the nineties, when multimedia was the bright new vision of the future, there was an 
attempt to bring new genres to interactive media. Problem was the developers of these 
trailblazing adult ventures ignored the games industry. "Coming through," announces the 
brash young multimedia developer, "Here to change the world. We will fill our shiny 
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silver CDs with such sophisticated ground breaking mature content, unlike those childish 
games, and we'll do it at a fraction of the cost!". And a lot of Government funding was 
wooed over to these developers. With their hard won knowledge of interactivity, their 
carefully constructed financial models, their slowly nurtured marketing and distribution 
systems, all ignored, it is no wonder the games industry did not take to the multimedia 
vision. And when the whole multimedia experiment crashed and burnt, their suspicions 
were confirmed. Every failed multimedia company was another "Don't go there!" sign.
Which is fair enough reaction, but the baby may have gone the way of the bathwater too. 
The failure to make interactive media for adults, for women, for everyone was more an 
issue of marketing, distribution, computer/interactivity literacy and generating a demand. 
Those conditions have changed now. There are many more outlets for computers games, 
the marketing is much more wide spread, the web is well entrenched for marketing, 
distribution and sale. And literacy and the demand?
We are just past the point where our first generation of kids who have grown up with 
computer games - with a Nintendo in the crib, a tamagochi at school, a Playstation at 
home - are now hitting adulthood, and they will look to for the next thing. Something that 
reflects the bigger questions they are asking about life. And good proportion of them will 
not find it, and put down their consoles and walk away.
It is a tricky prospect. A chicken or the egg thing. How do people know they want 
something until they see it, but how can you justify making something if you don't know 
if they want it.
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6.0 Summary
6.1 Documentation
World of scientific visualisation wonderful exploration of 3D spaces.
Room walk through of Apple X Project example.
However, in this case we are working with matching real world expectations, hence 
familiar spaces, familiar sounds, familiar interactions, and familiar modes of delivering 
information.
So no “artificial” overlays, such as popup text, Radar/map views, iconic/numeral data 
read outs.
Though all these things could be made available if wanted.
Information which can be fit into the virtual space.
Architecture
Space that engenders a mood/ suggests an activity or purpose for the user.
Image
Sign/Billboard/Poster
Book
Note
Texture wrap on anything
Audio
Radio
Telephone
Announcements
Image, Sound and animation
TV Screen/Computer
Cinema Screen
Character
Multiplayer as Narrator/Character
Bot as Narrator/Character
Animated Architecture.
Set changes
Special Effects on Cue
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7.0 Livarno
“We shall not cease from exploration
And the end of all our exploring
Will be to arrive where we started
And know the place for the first time.” 
T. S .  E l i o t ,  F o u r  Q u a r t e t s  ‘ L i t t l e  G i d d i n g ’  ( 1 9 4 2 )
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 “No town plan can be adequately described in terms of its two dimensional 
pattern; for it is only in the third dimension, through movement in space, 
and in the fourth dimension, through transformations in time, that the 
functional and aesthetic relationships come to life.” 
L e w i s  M u m f o r d ,  T h e  C i t y  I n  H i s t o r y
Livarno is the space where all the ideas we have talked about before are marshalled 
together to help create a fictional 13th Century  Italian Town. It would be a showcase of 
these principles, and an exploration of narrative structures and how these spaces could be 
used to bring history to life.
Livarno was a word I thought I made up from “live” and the common “no” prefix of 
Italian. It old harbour town located in Tuscany, on the coast west of Sienna. So it was 
rather surprising when I found a real sea town called Livorno already existing in that area. 
Eventually I decided not to make any connections between my fictional town with the 
actual town. Livarno had its own history and was located a little further south at the 
mouth of a river that also doesn’t exist.
7.1 At Sea
You would come to this town with no set goals. The only thing on your agenda is to be on 
this ship when it leaves in four days time. You are a stranger to this place and the people. 
You have a purse with adequate monies. What happen in that time is up to you. You could 
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find a nice pensione and sleep for the four days, or come across a good library and just 
read. You could purchase new goods, or gamble for more money. You could haunt the 
pubs, drinking yourself into a stupor and bed the sex of your choice. You could fall in with 
the wrong crowd, make powerful enemies or everlasting friends. Explore the town and its 
people at whatever level interests you. 
Across the water there is the haunted fort with its haunted commander, and behind it 
smoulders the ghettos of poverty and crime. Overlooking them both, nestled in the belly 
of the tall hills, is the villa of the local ruling family who stand on the edge of political ruin. 
Falling away to the river is the world of the merchants, guilds and administrators who will 
complain about everything, but mostly about money. There too you will find an 
impressive church with a cardinal who matches it with impressive power. Across the river 
sits his constant bane, a monastery clinging to the steep hills filled with freethinking 
monks. Tensions are building. A visit from the powers of Rome is due soon, with 
consequences for all. Hildergare von Bingham is in town with all her radical ways. 
Peterach, the first humanist, is visiting too. And somewhere in a quiet back room, Dante, 
banished from his beloved Florence, struggles with an idea for a book. Perhaps you should 
seek him out, buy him a drink and talk about hell.
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8.0 Appendix
8.1 Technology Details
The project work of this master is built through modification to existing 3D game engines, 
all based on the original Quake game.
Quake - a first-person 3D shooter video game - was developed and released by id Software 
on June 22, 1996. After much success, which to lead to the release of Quake II in 1997 and 
then Quake III Arena in 1999, id Software released the source for the original Quake under 
GPL licensing in 1999.
There was already a great deal of modification possible with the original Quake game 
through designing new levels, adding new graphics and sound, as well changing 
gameplay through the in-built scripting language. With the release of the source code, 
even further modification was possible, mostly around improved graphic rendering 
capabilities, allowing the use of more up-to-date 3D rendering techniques.
One of these major engine modifications was the Nehahra Project, released on August 18th 
2000. This was a major work which included a modified engine with more graphic 
features as well as a three hour fifty five minute machinma movie.
This project was built to run using a Macintosh port of the Nehahra engine. Gameplay has 
been heavily modified through the Quake C scripting language by the candidate. All 
levels have been built from scratch by the candidate - with the exception of the recreation 
of the first original Quake level. While many new texture were created by the candidate, 
many of Quake’s original textures, as well from other similar games, were copied directly 
or modified (especially in the Histories section). Similarly the sound used in the project is a 
mix of original and audio sourced from similar game engines.
Two artwork components were developed specifically for this project by the following:
Kat Mew - Opening Interface graphics and font.
Shaun Elstob - Player character model, and 1st person PoV arm with animations.
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Nehahra Project
http://quakewiki.net/archives/nehahra/nehindex.html
An archive of the original Nehahra development page.
Darkplaces
http://icculus.org/twilight/darkplaces/
Site of one of the few Quake engine modifications still in active development. This engine - 
which the Nehahra Project used as a starting point for their own modification - enables 
Nehahra-based levels to be still of newer Mac operating systems.
pOx’s Playhouse Archive
http://quake.chaoticbox.com/
An archive of the tools and engines ported to the Mac platform by “pOx”. This includes a 
port of the Nehahra Engine as well as many other level editing tools.
8.2 Game Titles
Adventure
Day of the Tentacle
Full Throttle
Sam & Max
Grim Fandango
Return to Monkey Island
The Dig
Alone in the Dark
Shivers
Myst
Riven
Dark Eye
Gadget
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2.5D and 3D First Person Shooters
Marathon II
Marathon Infinity
MarathonEvil
Tempus Irea
Arx
Duke Nukem
Dark Forces
Shadow Warrior
Duke Nukem
Redneck Rampage
Wolfenstein 3D
Doom II
3D Action
Quake
Quake II
Quake III
Unreal
Unreal Tournament
Medal of Honor
Return to Castle Wolfenstein
Undying
Alice
TombRaider III
Role Playing Games
Ultima II
Wizardry
Bards Tale
Fallout
Baldurs Gate
Diablo
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Simulation
Simcity
Sim Earth
The Sims
Strategy
Myth
Warcraft
Ceasar III
Black & White
Interactive Media
Puppet Motel
Eve
Ceremony of Innocence
Cosmology of Kyoto
Other 3D Virtual Environments
Activeworlds
Crystal Space
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